REMARKS 



In view of the above amendments and the following remarks, further examination and 
reconsideration of the rejections in the Office Action of July 21, 2009 are respectfully requested. 

Initially, in item 2 of the Office Action, it is indicated that a claim for priority under 35 
U.S.C. 1 19(a)-(d) cannot be based on Japanese application 2003-100033 filed April 3, 2003 
since it was filed more than twelve months prior to the filing of the U.S. application. However, 
September 6, 2006 is the date on which all the requirements of 35 U.S.C. 371(c) were met and 
the present application entered the U.S. national stage. The present application is the U.S. 
national stage entry of international application PCT/JP2004/004652 filed on March 31, 2004. 
Thus, the effective U.S. filing date of the present application is March 31, 2004, which is not 
more than twelve months after the filing date of the Japanese priority application. Accordingly, 
it is submitted that a claim for priority under 35 U.S.C. 1 19(a)-(d) in the present application can 
be based on Japanese application 2003-100033 filed April 3, 2003. 

By the present amendment, claims 1-16 are canceled without prejudice or disclaimer to 
the subject matter contained therein, and new claims 17-32 are added. 

The applicant thanks the Examiner for the indication of allowable subject matter in claim 
1 1 in item 8 of the Office Action. New independent claim 32 corresponds to claim 11, and so it 
is submitted that claim 32 is in condition for allowance in view of the Examiner's indication of 
allowable subject matter in claim 1 1 . Additionally, for the following reasons it is believed that 
all the claims in the application are allowable. 

In item 4 of the Office Action, claims 1-5, 9, 10, and 12-16 were rejected under 35 U.S.C. 
102(b) as being anticipated by Unger (U.S. 2002/0152473); in item 6, claims 6 and 7 were 
rejected under 35 U.S.C. 103(a) as being unpatentable over Unger in view of Nah (U.S. 
5,673,088); in item 7, claim 8 was rejected under 35 U.S.C. 103(a) as being unpatentable over 
Unger in view of Tanaka (U.S. 2004/0268392). The new claims have been drafted to further 
distinguish the present invention. Thus, the rejections are inapplicable to the new claims for the 
following reasons, and withdrawal of the rejections is respectfully requested. 

Claim 17 recites a receiving apparatus having, inter alia, a second receiving section for 
receiving an operation signal transmitted from a broadcasting-station apparatus, the operation 
signal including a plurality of carrier signals having different frequencies within a frequency 
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band, the plurality of carrier signals included in the operation signal having frequencies different 
from the broadcast carrier frequency. This is not disclosed by Unger. 

Unger discloses a low-power broadcast receiver which operates in stand-by mode until an 
indication is received on the broadcast channel of a pending update {Unger abstract). While 
Unger discloses that a tuner is tuned to a carrier frequency used to convey wake-up signals 
{Unger paragraph 0033), the reference does not disclose that this carrier frequency is different 
from the broadcast carrier frequency. In fact, Unger discloses that the update sensor is adapted 
to differentiate between signals indicative of a pending update and other broadcast signals 
{Unger paragraph 0026), which would not be necessary if the carrier frequency was different 
from the broadcast frequency. Thus, Unger does not disclose that the operation signal has a 
different frequency than the broadcast carrier signal, as recited in claim 17. 

Further, Unger discloses a wake-up signal associated with one broadcast carrier 
frequency {Unger paragraph 0029), as acknowledged on page 4, line 1 in the Office Action. The 
update sensor 306 shown in Fig. 5 of Unger uses a simple AM tuner 500, and the AM tuner 500 
is tuned to a carrier frequency {Unger paragraphs 003 1 through 0033). The AM tuner 500 
determines the amplitude of a signal with the carrier frequency. However, the AM tuner 500 
cannot receive a plurality of carrier signals with different frequencies within a frequency band, 
the plurality of signals having different frequencies from the broadcast carrier frequency, as 
recited in claim 17. 

Thus, Unger does not disclose a second receiving section for receiving an operation 
signal transmitted from a broadcasting-station apparatus, the operation signal including a 
plurality of carrier signals having different frequencies within a frequency band, the plurality of 
carrier signals included in the operation signal having frequencies different from the broadcast 
carrier frequency, as recited in claim 17. 

The deficiencies of Unger discussed above are not obviated by Nah or Tanaka, nor were 
Nah or Tanaka relied on for such in the Action. Accordingly, the present invention as recited in 
claim 17 is not disclosed or rendered obvious by Unger, Nah, or Tanaka, or any reasonable 
combination thereof. It is submitted that claim 17 is allowable over the prior art of record, as are 
claims 18-31 depending therefrom. 

In view of the foregoing amendments and remarks, it is respectfully submitted that the 
present application is clearly in condition for allowance. An early notice thereof is earnestly 
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solicited. 

If, after reviewing this amendment, the Examiner feels that there are any issues remaining 
which must be resolved before the application can be passed to issue, it is respectfully requested 
that the Examiner contact the undersigned by telephone in order to resolve such issues. 

Respectfully submitted, 
Fumiaki KOGA 

/Aldo A. D'Ottavio/ 

2009.10.21 15:08:11 -04'00' 

By 

Aldo A. D'Ottavio 
Registration No. 59,559 
Agent for Applicant 

AAD/WDH/kh 
Washington, D.C. 20005-1503 
Telephone (202) 721-8200 
Facsimile (202) 721-8250 
October 21, 2009 



11 



P1405 

Version with Markings to 
Description Show Changes Made 



Title of the Invcntion TITLE OF THE INVENTION 

Receiving Apparatus, and Display Apparatus and Television 
Broadcasting System therewith 



BACKGROUND OF THE INVENTION 
Technical Field 

The present invention relates to a receiving apparatus 
which receives a broadcast signal from a broadcasting-station 
apparatus, and a display apparatus and a television 
broadcasting system in which this receiving apparatus is 
used. It relates to, for example, a receiving apparatus which 
receives a broadcast signal from a head-end apparatus of 
a CATV (or cable television) station, and a display apparatus 
and a CATV system in which this receiving apparatus is used. 



Background Art 

In the United States, a CATV system has become popular 
which can broadcast through a large number of channels. 
Bcsidcs Also , a digital broadcasting method has enabled 
high-definition broadcasting using a lot of channels. As 
such a CATV system, for example, Japanese Pat cnt patent 
application La id- Open No. 2002-308030 specification discloses 
the following CATV system. In order to realize the — saving 
— powcr power savings in terminal equipment such as thc a 
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receiving apparatus, there are provided a head end which 
transmits downstream data, and terminal equipment which 
receives downstream data that is transmitted from this the 
head end. This The terminal includes a tuner, a demodulation 
circuit, a CPU (or central processing unit) and a switch 
circuit. The Thio CPU turns on the switch circuit at a 
predetermined time to turn on the power of the tuner and 
the demodulation circuit. 

However, in this terminal, the CPU needs to turn the 
switch circuit on and off the switch circuit . Even in a sleep 
mode where no cable broadcast is supposed to be received, 
the CPU's power is required to be turned on. Hence, in the 
terminal equipment [[,] ] [[a]] power consumption cannot be 
reduced enough a-^fe — the — time — — thc dur ing sleep mode. 

In addition, when the terminal equipment is in a power-on 
mode, or when its power is turned on, downstream data for 
turning on or off the switch circuit needs to be transmitted 
from [ [ a ] ] the head end . Thus , such downstream data for turning 
on or off the switch circuit cannot be transmitted at an 
arbitrary time. 

Disclosure of the Invent ion BRIEF SUMMARY OF THE INVENTION 
It is an object of the present invention to provide 
a receiving apparatus which is capable of reducing [[a]] 
power consumption sufficiently by switching a power-supply 
state at any time, and a display apparatus and a television 
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broadcasting system with the identical receiving apparatus. 

It is another object of the present invention to provide 
a receiving apparatus which is capable of reducing [[a]] 
power consumption enough in [[a]] sleep mode, and receiving 
a start signal for switching from the sleep mode to a power-on 
mode at an opt i onal arbitrary time, and a display apparatus 
and a television broadcasting system in which the same apparatus 
is used. 

A receiving apparatus according to an aspect of the 
present invention includes: a first receiving means for 
receiving a signal with a specif ic broadcast carrier frequency 
which is transmitted from a broadcasting-station apparatus; 
a power-supply controlling means for controlling a power 
supply to the first receiving means; and a second receiving 
means for receiving an operation signal which is transmitted 
from the broadcasting-station apparatus, using a frequency 
except di fferent from the specif ic broadcast carrier frequency, 
in which the second receiving means outputs a power-supply 
control signal to the power-supply controlling means, 
according to the operation signal, and the power-supply 
controlling means controls a power supply to the first receiving 
means, according to the power-supply control signal. 

In this receiving apparatus, the second receiving means 
receives an operation signal which is transmitted from the 
broadcasting-station apparatus, using a frequency 
except di fferent from the specif ic broadcast carrier frequency 
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which is received by the first receiving means. According 
to the operation signal which it has received, the second 
receiving means outputs a power-supply control signal. 
According to the power-supply control signal, the power-supply 
controlling means controls a power supply to the first receiving 
means. Therefore, without affecting ordinary broadcasting^ 
or the like, an operation signal can be transmitted at an 
arbitrary time from the broadcasting-station apparatus. 
Besides, the power supply to the first receiving means can 
be controlled, using the operation signal. Hence, the 
power-supply state of the receiving apparatus can be switched 
at any time, thus reducing a power consumption sufficiently. 

It is preferable that [ [ : ] ] if the power supply to the 
first receiving means is stopped by the power-supply 
controlling means, the second receiving means receive a start 
signal which is transmitted from a broadcasting-station 
apparatus then using a frequency cxccpt dif ferent from the 
opccif ic broadcast carrier frequency as the operation signal, 
and according to the start signal, output a power-supply 
instruction signal as the power-supply control signal to 

the power-supply controlling means-; and thc_ . The 

power -supply controlling means cxccutc de 1 i vers a power supply 
to the first receiving means, according to the power-supply 
instruction signal. 

In this case, if the power supply to the first receiving 
means is -e^fc — a — stop s topped by the power-supply controlling 
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means, then using a frequency cxccpt dif ferent from the 
opccif ic broadcast carrier frequency which is received by 
the first receiving means , the second receiving means receives 
a start signal which is transmitted from a broadcasting-station 
apparatus . According to the start signal which it has received, 
the second receiving means outputs a power-supply instruction 
signal. According to the power-supply instruction signal, 
the power-supply controlling means execute o de 1 i vers a power 
supply to the first receiving means. Therefore, in [[a]] 
sleep mode where a broadcast is not received, a power supply 
is cxccutcd del i vered only to the second receiving means, 
without cxccut ing de livering a power supply to the first 
receiving means. This helps keep the power consumption of 
the receiving apparatus to a minimum requirement. 

In addition, as the start signal, a signal is used 
which has a specific frequency that is received by the first 
receiving means. For example, a signal is used which has 
a frequency other than a frequency that is used for regular 
broadcasting and a frequency that is used for downstream 
data which includes various kinds of information such as 
an electronic program guide. Therefore, without affecting 
regular broadcasting^ or the like, a start signal can be 
transmitted at an arbitrary time from a broadcasting-station 
apparatus . 

As a result, in [[a]] sleep mode where no broadcast 
is supposed to be received, a power consumption can be reduced 
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enough. Besides, a start signal for switching from a sleep 
mode to a power-on mode at an opt ional arbitrary time can 
be received. This makes it possible to switch from [[a]] 
sleep mode to [[a]] power-on mode at any time. 

Preferably [ [ : ] ] the receiving apparatus should belong 
to a group which is predetermined from among a plurality 
of groups [ [ ; ] ] and the start signal should include group 
specification information for specifying the group-; — and ifj _ 
I f the second receiving means receives, as the start signal, 
the group specification information for specifying the group 
to which the receiving apparatus that includes the second 
receiving means belongs, then the second receiving means 
should output the power-supply instruction signal to the 
power-supply controlling means. 

In this case, the receiving apparatus can be switched 
for each group from a sleep mode to a power-on mode. Therefore, 
for example, downstream data^ or the like_^_ can be transmitted 
at a different time for each group. This helps use traffic 
efficiently in a cable network. 

It is preferable that [ [ : ] ] the start signal include 
a plurality of carrier signals which are inserted within 
a frequency band where the signal with the specif ic broadcast 
carrier frequency is not yet used ; and the . The second receiving 
means havc has a plurality of wave -detecting means for detecting 
each carrier signal, and an extracting means for extracting 
information which is included in the start signal based on 
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a detection result of the carrier signals by the plurality 
of wave-detecting means. 

In this case, whether or not there is a carrier signal 
corresponds to digital data, so that information which is 
included in a start signal can be extracted. This makes it 
possible to receive various kinds of information as the start 
signal, using a simple configuration. 

Preferably, the extracting means should output the 
power-supply instruction signal to the power-supply 
controlling means, if the group specification information 
coincides with digital data which is made up of the detection 
result of the carrier signals by the plurality of wave -detect ing 
means . 

In this case, according to the group specification 
information, a power supply can be cxc cut cd de 1 i ve red to the 
first receiving means. Therefore, for each group which the 
receiving apparatus belongs to, the time when switching is 
executed from [[a]] sleep mode to [[a]] power-on mode can 
be arbitrarily set. 

Furthermore [ [ : ] 1^ the start signal may also include 
a plurality of carrier signals which are inserted within 
a frequency band where the signal with the specif ic broadcast 
carrier frequency is not yet used-? — and — the . The second 
receiving means may also have a plurality of filter means 
for allowing the carrier signals to pass through, the filter 
means being provided for each carrier signal, a choosing 
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means for choosing and outputting an output of one filter 
means, one after another, from among the plurality of filter 
means, a wave-detecting means for detecting a carrier signal, 
one after another, from an output of the choosing means, 
and an extracting means for extracting information which 
is included in the start signal based on a detection result 
of the carrier signals by the wave-detecting means. 

In this case, whether or not there is a carrier signal 
corresponds to digital data, so that information which is 
included in a start signal can be extracted. This makes it 
possible to receive various kinds of information as the start 
signal, using a simple configuration. Bcsideo Also , a single 
wave-detecting means can be shared with a plurality of filter 
means, thus simplifying the circuit configuration of the 
second receiving means. 

Moreover [[:]] j_ the start signal may also include a 
plurality of carrier signals which are inserted within a 
frequency band where the signal — with — the — spcci f i c br oadcas t 
carrier frequency is not yet used-? — and — the . The second 
receiving means may also have a variable filter means for 
varying a passing frequency band, a controlling means for 
controlling the passing frequency band of the variable filter 
means, one after another, so that the plurality of carrier 
signals pass through one after another, a wave-detecting 
means for detecting a carrier signal, one after another, 
from an output of the variable filter means, and an extracting 
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means for extracting information which is included in the 
start signal based on a detection result of the carrier signals 
by the wave-detecting means. 

In this case, whether or not there is a carrier signal 
corresponds to digital data, so that information which is 
included in a start signal can be extracted. This makes it 
possible to receive various kinds of information as the start 
signal, using a simple configuration . Bcsidcs Also , a plurality 
of carrier signals can be detected using a variable filter 
means and a wave-detecting means, thereby simplifying the 
circuit configuration of the second receiving means. 

It is preferable that [ [ : ] ] the start signal further 
include time information for specifying a time when the first 
receiving means should be started ; the . The second receiving 
means extract extracts the time information which is included 
in the start signal that the second receiving means receives, 
and output output s this time information and the power-supply 
instruction signal to the power-supply controlling meanst- 
and the . The power-supply controlling means exccutc de 1 i vers 
a power supply to the first receiving means [ [, ] ] at the time 
which is specified by the time information. 

In this case, according to the time information which 
is included in the received start signal, a power supply 
can be cxccutcd del i vered to the first receiving means. 
Therefore, at an arbi trary opt ional time after the start signal 
is transmitted, switching can be executed from [[a]] sleep 
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mode to [ [a] ] power-on mode. 

Preferably [ [ : ] ] j_ the first receiving means should have 
a tuner section which receives a communication signal with 
the opcoif ic broadcast carrier frequency, a demodulation 
section which demodulates a signal that is received by the 
tuner section, a conversion section which converts a signal 
that is demodulated by the demodulation section into a visual 
signal and an audio signal, and a control section which controls 
an operation of the tuner section, the demodulation section 

and the conversion section-? &f^d — the . The power-supply 

controlling means should stop the power supply to the tuner 
section, the demodulation section, the conversion section 
and the control section, at least until the second receiving 
means receives the start signal. 

In this case, arfe — the — time — — awhile sleep mode, the 
power supply can be stopped to the tuner section, the 
demodulation section, the conversion section and the control 
section. This helps restrain a power consumption in a sleep 
mode to a minimum requirement. 

It is preferable that after cxccut ing de livering a power 
supply to the first receiving means according to the 
power -supply instruction signal, the power -supply controlling 
means otop stops a power supply to the second receiving means. 

In this case, -e^fe — the — time — — while power-on mode, 
a power consumption can be kept down to a minimum requirement. 

Prefer ably [[:]] j_ if a power supply to the first 



10 



P1405 



receiving means is cxccutcd del ivered by the power-supply 
controlling means, the second receiving means should receive 
a stop signal which is transmitted from a broadcasting-station 
apparatus using a frequency cxccpt dif ferent from the 
specif ic broadcast carrier frequency as the operation signal, 
and according to the stop signal, should output a power-supply 
stop signal as the power-supply control signal to the 
power-supply controlling means-? — and the . The power-supply 
controlling means should stop the power supply to the first 
receiving means, according to the power-supply stop signal. 

In this case, using a frequency cxccpt dif ferent from 
the specif ic broadcast carrier frequency, the second receiving 
means receives a stop signal which is transmitted from a 
broadcasting-station apparatus, and outputs a power-supply 
stop signal. In response to the power-supply stop signal, 
the power-supply controlling means stops the power supply 
to the first receiving means. Therefore, when a user forgets 
to switch the receiving apparatus from [[a]] power-on mode 
to [[a]] sleep mode, or at another such time, the receiving 
apparatus can be automatically switched from the — power-on 
mode to the sleep mode. This prevents the receiving apparatus 
from wasting [ [a] ] power consumption . 

A display apparatus according to another aspect of 
the present invention includes a receiving apparatus, and 
a displaying means for displaying a broadcast image which 
is received by the receiving apparatus , in which : the receiving 
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apparatus has a first receiving means for receiving a signal 
with a opccif ic broadcast carrier frequency which is 
transmitted from a broadcasting-station apparatus, a 
power-supply controlling means for controlling a power supply 
to the first receiving means, and a second receiving means 
for receiving an operation signal which is transmitted from 
a broadcasting-station apparatus, using a frequency 
cxccp t di f f erent from the specif ic broadcast carrier freguencyt- 
the . The second receiving means outputs a power-supply 
control signal to the power-supply controlling means, 
according to the operation signal [ [; ] ] j_ and the power- supply 
controlling means controls a power supply to the first receiving 
means, according to the power-supply control signal. 

In this display apparatus, the second receiving means 
receives an operation signal which is transmitted from the 
broadcasting-station apparatus, using a frequency 
except di ff erent from the opccif ic broadcast carrier frequency 
which is received by the first receiving means. According 
to the operation signal which it has received, the second 
receiving means outputs a power-supply control signal. 
According to the power-supply control signal, the power-supply 
controlling means controls a power supply to the first receiving 
means. Therefore, without affecting ordinary broadcasting 
or the like, an operation signal can be transmitted at an 
arbitrary time from the broadcasting-station apparatus. 
Bcsidcs Also , the power supply to the first receiving means 
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can be controlled, using the operation signal. Hence, the 
power-supply state of the display apparatus can be switched 
at any time, thus reducing [[a]] power consumption 
sufficiently . 

It is preferable that [ [ : ] ] if the power supply to the 
first receiving means is stopped by the power-supply 
controlling means , the second receiving means receive receives 
a start signal which is transmitted from a broadcasting-station 
apparatus using a frequency execpt different from the 
opecif ic broadcast carrier frequency as the operation signal, 
and according to the start signal, output outputs a power- supply 
instruction signal as the power-supply control signal to 

the power-supply controlling means-? and thc_ . The 

power -supply controlling means cxccutc de 1 i vers a power supply 
to the first receiving means, according to the power-supply 
instruction signal. 

In this case, if the power supply to the first receiving 
means is ert — a — stop s topped by the power-supply controlling 
means, then using a frequency execpt different from the 
spccific broadcast carrier frequency which is received by 
the first receiving means, the second receiving means receives 
a start signal which is transmitted from a broadcasting-station 
apparatus . According to the start signal which it has received, 
the second receiving means outputs a power-supply instruction 
signal. According to the power-supply instruction signal, 
the power-supply controlling means execute o de livers a power 
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supply to the first receiving means. Therefore, in [[a]] 
sleep mode where a broadcast is not received, a power 
consumption can be sufficiently reduced. BGoidoo Also , a start 
signal for switching from [ [a] ] sleep mode to [ [a] ] power-on 
mode at an optional time can be received. This makes it possible 
to switch from [[a]] sleep mode to [[a]] power-on mode at 
any time . 

Preferably, the power-supply controlling means should 
stop the power supply to the first receiving means and the 
displaying means, at least until the second receiving means 
receives the start signal. 

In this case, the power supply to the first receiving 
means and the displaying means is at a otop stopped , at least 
until the second receiving means receives a start signal. 
Therefore, in [[a]] sleep mode where a broadcast is not received, 
a power supply is cxccutcd de live red only to the second receiving 
means, without cxccut ing de livering a power supply to the 
first receiving means and the displaying means. This helps 
keep the power consumption of the display apparatus to a 
minimum requirement . 

A television broadcasting system according to another 
aspect of the present invention, which includes a 
broadcasting-station apparatus that transmits a signal with 
a opccif io broadcast carrier frequency, and a plurality of 
receiving apparatus that receive a signal which is transmitted 
from the broadcasting-station apparatus, in which [ [ : ] ] the 
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broadcasting-station apparatus transmits an operation signal 
to the receiving apparatus, using a frequency cxccpt di f f erent 

from the opooif ic broadcast carrier frequency-? thc_ . A 

receiving apparatus has a first receiving means for receiving 
the signal with the specif ic broadcast carrier frequency which 
is transmitted from the broadcasting-station apparatus, a 
power-supply controlling means for controlling a power supply 
to the first receiving means, and a second receiving means 
for receiving the operation signal which is transmitted from 
the broadcasting-station apparatus, using the frequency 
except di ff erent from the specif ic broadcast carrier freguencyt- 
the . The second receiving means outputs a power-supply 
control signal to the power-supply controlling means, 
according to the operation signal [ [; ] ] j_ and the power - supply 
controlling means controls a power supply to the first receiving 
means, according to the power-supply control signal. 

In this television broadcasting system, using a 
frequency exeep t di ff erent from the specif ic broadcast carrier 
frequency which is received by the first receiving means, 
the broadcasting-station apparatus transmits an operation 
signal to the receiving apparatus. Then, the second receiving 
means of the receiving apparatus receives the operation signal 
and outputs a power-supply control signal. According to the 
power-supply control signal, the power-supply controlling 
means controls a power supply to the first receiving means. 
Therefore, without affecting ordinary broadcasting^ or the 
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like, the broadcasting-station apparatus can transmit the 
operation signal at an arbitrary time. Bcoidco Also , the power 
supply to the first receiving means can be controlled, using 
the operation signal. Hence, the power-supply state of the 
receiving apparatus can be switched at any time, thus reducing 
[[a]] power consumption sufficiently. 

It is preferable that [ [ : ] ] if the power supply to the 
first receiving means is stopped by the power-supply 
controlling means , the second receiving means rccciyc receives 
a start signal which is transmitted from a broadcasting- station 
apparatus using a frequency cxccpt dif ferent from the 
specif ic broadcas t carrier frequency as the operation signal, 
and according to the start signal, output outputs a power- supply 
instruction signal as the power-supply control signal to 

the power-supply controlling means-; and thc_ . The 

power -supply controlling means cxccutc de 1 i vers a power supply 
to the first receiving means, according to the power-supply 
instruction signal. 

In this case, using a frequency cxccpt dif ferent from 
the spcci f ic broadcas t carrier frequency which is received 
by the first receiving means, the broadcasting-station 
apparatus transmits a start signal to the receiving apparatus. 
In the receiving apparatus, if the power supply to the first 
receiving means is ert — a — stop s topped by the power-supply 
controlling means, the second receiving means receives the 
start signal. According to the start signal which it has 
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received, the second receiving means outputs a power-supply 
instruction signal. According to the power- supply instruction 
signal, the power-supply controlling means execute o de 1 i vers 
a power supply to the first receiving means. Therefore, in 
the receiving apparatus, in [ [a] ] sleep mode where a broadcast 
is not received, a power supply is executed delivered only 
to the second receiving means, without execut ing del i ver ing 
a power supply to the first receiving means . This helps restrain 
the power consumption of the receiving apparatus to a minimum 
requirement . 

In addition, as the start signal, a signal is used 
which has a specific frequency that is received by the first 
receiving means. For example, a signal is used which has 
a frequency execpt dif ferent from a frequency that is used 
for regular broadcasting and a frequency that is used for 
downstream data which includes various kinds of information 
such as an electronic program guide. Therefore, without 
affecting regular broadcasting or the like, the 
broadcasting-station apparatus can transmit the start signal 
at an arbitrary time. This makes it possible to switch the 
receiving apparatus from [[a]] sleep mode to [[a]] power-on 
mode at any time. 

Brief Description of the Drawings 

Fig. 1 is a block diagram, showing the configuration 
of a CATV system in which a head end is used according to 
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an embodiment of the present invention. 

Fig. 2 is a block diagram, showing an example of the 
configuration of a set-top box shown in Fig. 1. 

Fig. 3 is a block diagram, showing an example of the 
configuration of a standby tuner shown in Fig. 2. 

Fig. 4 is an illustration, showing an example of the 
frequency band of a broadcast signal which is used for CATV 
broadcasting in the United States. 

Fig. 5 is an illustration, showing another example 
of a carrier signal. 

Fig. 6 is a block diagram, showing another example 
of the standby tuner shown in Fig. 2. 

Fig. 7 is a block diagram, showing still another example 
of the standby tuner shown in Fig. 2. 

Boot Mode for Implementing the Invent ion DETAlLED DESCRIPTION 
OF THE INVENTION 

Hereinafter, a head end which is used for a CATV system 
as a receiving apparatus according to an embodiment of the 
present invention will be described with reference to the 
drawings. Fig. 1 is a block diagram, showing a configuration 
of the CATV system which is configured by uoing uses the head 
end according to thc an embodiment of the present invention. 

The CATV system shown in Fig. 1 includes: a digital 
media center 1; a radio-wave transmitter 2; a broadcasting 
satellite 3; a radio-wave receiver 4; a satellite-broadcast 
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receiving section 5; a contents section 6; a video contents 
section 7; an Internet contents section 8; a LAN (or local 
area network) 9; a head end 10; a conditional access system 
11; another head end 12; an RF synthesis section 13; a cable 
network 14; set-top boxes 15a to 15n; display apparatus 16a 
to 16n; and a unit display apparatus 17. 

Using the radio-wave transmitter 2, the digital media 
center 1 transmits various digital broadcast waves L or the 
like_^_ to the broadcasting satellite 3 . The satellite-broadcast 
receiving section 5 receives, using the radio-wave receiver 
4, a digital broadcast^ or the like_^_ which is relayed by 
the broadcasting satellite 3. 

The satellite-broadcast receiving section 5, the 
contents section 6, the video contents section 7, the Internet 
contents section 8 and the head end 10 are connected via 
the LAN 9, so as to communicate with each other. The head 
end 10 receives: a digital broadcast signal from the 
satellite-broadcast receiving section 5; a video signal from 
the video contents section 7; an Internet data signal from 
the Internet contents section 8; and a contents signal including 
other contents^ or the like_^_ from the contents section 6. 
Using an analog broadcasting channel, a digital broadcasting 
channel and a downstream data channel, it transmits an analog 
broadcast signal, a digital broadcast signal and downstream 
data to the RF synthesis section 13. Bcoidcs Also , according 
to control from the conditional access system 11, the head 
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end 10 gives a specific user a CATV service, or it also uses 
contents from another head end 12. 

The RF synthesis section 13, the plurality of set-top 
boxes 15a to 15n and the unit display apparatus 17 are connected 
via the cable network 14, so as to communicate with each 
other. The RF synthesis section 13 synthesizes a digital 
broadcast signal, an analog broadcast signal and downstream 
data, and outputs a broadcast signal RF to the plurality 
of set-top boxes 15a to 15n and the unit display apparatus 

17 . 

The unit display apparatus 17 is a display apparatus 
which is configured by uni ting e ombining a display section 

18 that is formed in the same way as the display apparatus 
16a_^_ and the like, and a receiving section 19 that is formed 
in the same way as the set-top box 15a_^_ and the like. It 
basically operates similarly to the display apparatus 16a, 
the set-top box 15a, and the like. Hence, the set-top boxes 
15a to 15n and the like will be described below. 

Each set-top box 15a to 15n displays a program, 
information^ or the like_^_ which is chosen by a user from 
among a digital broadcast signal, an analog broadcast signal 
and downstream data which have been received, using the display 
apparatus 16a to 16n to which they are connected. Bcoidco Also , 
using an upstream data channel, each set-top box 15a to 15n 
transmits upstream data to the head end 10, via the cable 
network 14 and the RF synthesis section 13. 
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As described above, an ordinary CATV broadcast is 
received between the head end 10 and the set-top boxes 15a 
to 15n. In addition, in order to execute interactive data 
communication, using an analog broadcasting channel , a digital 
broadcasting channel, a downstream data channel and an upstream 
data channel which are predetermined, an analog broadcast 
signal, a digital broadcast signal, downstream data and 
upstream data which each have a specific frequency are 
transmitted and received. 

Furthermore, except for an analog broadcast signal, 
a digital broadcast signal, downstream data and upstream 
data, the head end 10 uses a frequency other than the above 
described specific frequency. Thereby, it transmits a start 
signal AS for switching the set-top boxes 15a to 15n from 
[ [a] ] sleep mode to [ [a] ] power-on mode, via the RF synthesis 
section 13 and the cable network 14, to the set-top boxes 
15a to 15n . 

Fig. 2 is a block diagram, showing an example of the 
configuration of the set-top boxes 15a to 15n shown in Fig. 
1. A set-top box 15 shown in Fig. 2 includes: a tuner 21; 
a demodulation section 22; an AV-data processing section 
23; a microcomputer 24; a power-source control section 25; 
a power-source circuit 2 6 ; and a standby tuner 2 7 . Hereinafter, 
mainly, a processing for a digital broadcast signal will 
be described, but an ordinary processing is also executed 
for downstream data and an analog broadcast signal. 
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The tuner 21 receives, via the RF synthesis section 
13 and the cable network 14, the digital broadcast signal 
RF which is transmitted from the head end 10 . Then, it converts 
it into an intermediate frequency signal IF. The demodulation 
section 22 demodulates the intermediate frequency signal 
IF and outputs a transport stream TS. The AV-data processing 
section 23 converts the transport stream TS and outputs a 
visual signal and an audio signal AV . According to an operation 
signal RI or the like which is outputted from a remote controller 
(not shown) that is operated by a user, the microcomputer 
24 controls, via a control bus CB, the operation of the tuner 
21, the demodulation section 22 and the AV-data processing 
section 23. It also controls the operation of the power-source 
control section 25. 

The power-source circuit 26 generates electric power 
which is consumed in the set-top box 15 from a commercial 
power-source. The power-source control section 25 supplies 
electric power from the power-source circuit 26 to the tuner 
21, the demodulation section 22 , the AV-data processing section 
23 and the microcomputer 24, at the time of a during power-on 
mode in which a cable broadcast can be received. It supplies 
electric power from the power-source circuit 26 to the standby 
tuner 27, at the time of a during sleep mode in which a cable 
broadcast is not supposed to be received. 

Via the RF synthesis section 13 and the cable network 
14, the standby tuner 27 receives the start signal AS which 



22 



P1405 



is transmitted from the head end 10. Then, it outputs a 
power -supply instruction signal DS to the power-source control 
section 25. According to the power-supply instruction signal 
DS, the power-source control section 25 switches the power 
mode of the set-top box 15 from the sleep mode to the power-on 
mode . 

Fig. 3 is a block diagram, showing an example of the 
configuration of the standby tuner 27 shown in Fig. 2. The 
standby tuner 27 shown in Fig. 3 includes a plurality of 
carrier detection sections 31 to 3k, and a decoder 71. 

The carrier detection sections 31 to 3k are provided 
for k-piece carrier signals CI to Ck, respectively, which 
are transmitted from the head end 10 as the start signal 
AS. The carrier detection section 31 includes a BPF (or band 
pass filter) 41, an amplifier 51, and a level detector 61. 
The BPF 41 allows only the carrier signal CI to pass through. 
The amplifier 51 amplifies the output of the BPF 41 at a 
predetermined amplification factor. If the amplified signal 
is beyond a predetermined level, the level detector 61 outputs 
a detection-result signal Dl . The other carrier detection 
sections 32 to 3k are also configured in the same way as 
described above, except for the fact that BPFs 42 to 4k have 
a different passing band. Hence, they operate in the same 
way . 

According to the above described configuration, if 
the carrier signal CI is included in the start signal AS, 
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the carrier detection section 31 outputs the detection-result 
signal Dl at a high level (i.e., a logic "1") . Unless 1 f the 
carrier signal CI is not included in the start signal AS, 
it outputs the detection-result signal Dl at a low level 
(i.e., a logic "0") . The other carrier detection sections 
32 to 3k also operate in the same way. If the carrier signals 
C2 to Ck are included in the start signal AS, the 
detection-result signals D2 to Dk are outputted at a high 
level (i.e., the logic "1") . On the other hand, if the carrier 
signals C2 to Ck are not included in the start signal AS, 
the detection-result signals D2 to Dk are outputted at a 
low level (i.e., the logic "0") . In this way, the carrier 
detection sections 31 to 3k outputs, to the decoder 71, the 
k-bit digital data Dl to Dk which corresponds to whether 
or not there are the carrier signals CI to Ck. 

The decoder 71 decodes the detection-result signals 
Dl to Dk which are outputted from the carrier detection sections 
31 to 3k. If the detection-result signals Dl to Dk are the 
start signal for switching the set-top box 15 from the sleep 
mode to the — power-on mode, it outputs the power-supply 
instruction signal DS . In contrast, if the detection-result 
signals Dl to Dk are the start signal for switching the other 
set-top boxes 15 from the sleep mode to the power-on mode, 
it does not output the power-supply instruction signal DS . 

Herein, the carrier signals CI to Ck will be described 
in detail. Fig. 4 is an illustration, showing an example 
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of the frequency band of a broadcast signal which is used 
for CATV broadcasting in the United States. In the CATV 
broadcasting of the U.S., as shown on the upper side of Fig. 
4, a frequency band RC of 8 to 26.5 MHz is used as its upstream 
data channel; a frequency band FC of 70 to 130 MHz, as the 
downstream data channel; a frequency band AC of 130 to 450 
MHz, as the analog broadcasting channel; and a frequency 
band DC of 550 to 864 MHz, as the digital broadcasting channel. 

In addition, as shown in the lower part of Fig. 4, 
the frequency band which is used as each analog broadcasting 
channel Bl to B62 within the frequency band AC, and the frequency 
band which is used as each digital broadcasting channel B63 
to B124 within the frequency band DC, each have a bandwidth 
of approximately 6 MHz, as shown by oblique lines. Between 
adjacent channels, there is an unused frequency band. For 
example, as shown in the figure, within an unused frequency 
band between each channel, the carrier signals CI to C122 
are each inserted as the start signal. 

Fig. 5 is an illustration, showing another example 
of the carrier signal. In the example shown in Fig. 5, the 
carrier signals CI to C63 are inserted within a frequency 
band of 0 to 8 MHz which is a frequency band lower than the 
frequency band RC of 8 to 26.5 MHz that is used for the upstream 
data channel. Bcoidco Also , the carrier signals C64 to C122 
are inserted within a frequency band of 8 64 to 1000 MHz which 
is a frequency band higher than the frequency band DC of 
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550 to 864 MHz that is used for the digital broadcasting 
channel . 

Herein, the frequency band within which such a carrier 
signal is inserted is not limited especially to the above 
described cxamplc examples . It may also be inserted within 
another frequency band, as long as it is a frequency band 
other than the frequency band which is used for the CATV 
broadcasting. Bcoidcs Also , even if [ [a] ] the carrier signal 
frequency band is the frequency band which is used for the 
CATV broadcasting, that frequency band may also be used, 
unless it is practically actually being used for CATV 
broadcasting . Hence, various changes can be made . In addition, 
not a carrier signal but another signal may also be used 
as the start signal. 

In this embodiment, the tuner 21, the demodulation 
section 22, the AV-data processing section 23 and the 
microcomputer 24 correspond to an example of the first receiving 
means-; — the . The power-source control section 25 and the 
power-source circuit 26 [ [, ] ] are an example of the power- supply 
controlling means [[;]] j_ and the standby tuner 27[[,]] i_s 
an example of the second receiving means. BcoidGo Also , the 
carrier detection sections 31 to 3k correspond to an example 
of the wave-detecting means; the decoder 71, an example of 
the extracting means; the tuner 21, an example of the tuner 
section; the demodulation section 22, an example of the 
demodulation section; the AV-data processing section 23, 
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an example of the conversion section; and the microcomputer 
24, an example of the control section. In addition, the unit 
display apparatus 17 corresponds to an example of the display 
apparatus; the display section 18, an example of the displaying 
means; and the receiving sect ion 1 9 , an example of the receiving 
apparatus. Furthermore, the head end 10 corresponds to an 
example of the broadcasting-station apparatus^! [; ] ] and the 
set-top boxes 15a to 15n, i s an example of the receiving 
apparatus . 

Next, an operation of the CATV system configured as 
described above will be described in detail . First, the set-top 
boxes 15a to 15n are grouped into several groups by the serial 
number of each set-top box or the like. Among them, the set-top 
box which belongs to a specific group is switched from the 
sleep mode to the — power-on mode. In this case, an example 
of such an operation will be described. 

For example, let's assume a case in which the set-top 
boxes 15a to 15n shown in Fig. 1 are grouped into 256 groups 
by the serial number of each set-top box. Among the carrier 
signals CI to C122, eight carrier signals are used, so that 
8-bit data can be transmitted as the start signal AS to identify 
the 2 5 6 groups . 

As an example, the set-top box which belongs to the 
256th group is switched from the sleep mode to the power-on 
mode. In this case, the head end 10 outputs all the — eight 
carrier signals CI to C8 as the start signal AS, via the 
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RF synthesis section 13 and the cable network 14, to the 
set-top box 15. Herein, if the set-top box 15 shown in Fig. 
2 belongs to the 256th group, the carrier detection section 
shown in Fig. 3 is formed by the eight carrier detection 
sections 31 to 38 which detect the eight carrier signals 
CI to C8 . The decoder 71 is made up of a plurality of AND 
gates or the like. Only in the case where all eight inputs 
are at a high level (i.e., 8-bit data is "1, 1, 1, 1, 1, 
1, 1, 1"), it is designed to output the power-supply instruction 
signal DS at the high level. 

At this time, in the set-top box 15, the power supply 
from the power-source circuit 26 to the tuner 21, the 
demodulation section 22, the AV-data processing section 23 
and the microcomputer 24 is -e^fc — a halt being stopped by the 
power-source control section 25. Only a power supply is 4^pt 
cxccut ion being delivered to the standby tuner 27. Therefore, 
the carrier detection sections 31 to 38 of the standby tuner 
27 detect the eight carrier signals CI to C8 . Then, they 
output the high-level digital data Dl to D8 to the decoder 
71. The decoder 71 decodes the high-level digital data Dl 
to D8 and outputs the power-supply instruction signal DS 
to the power-source control section 25. 

In response to the power-supply instruction signal 
DS, thepower-source control section 25 changes apowerprofile. 
Then, it starts a power supply to the tuner 21, the demodulation 
section 22, the AV-data processing section 23 and the 
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microcomputer 24, so as to start each section. Thereafter, 
it stops the power supply to the standby tuner 27 from the 
power-source circuit 26. Consequently, the set-top box 15 
is switched from the — sleep mode to the — power-on mode. 

Hence, in this embodiment, when the power supply to 
the tuner 21, the demodulation section 22, the AV-data 
processing section 23 and the microcomputer 24 is at a halt not 
delivered by the power-source control section 25, using a 
frequency other than the specific frequency which is received 
by the tuner 21, the start signal AS which is transmitted 
from the head end 10 is received by the standby tuner 27. 
If the start signal AS is a start signal which corresponds 
to the group that the set-top box 15 belongs to, the standby 
tuner 27 outputs the power-supply instruction signal DS . 
In response to the power-supply instruction signal DS, the 
power-source control section 25 execute o de livers a power 
supply to the tuner 21, the demodulation section 22, the 
AV-data processing section 23 and the microcomputer 24. 
Therefore, in the — sleep mode where no cable broadcast is 
supposed to be received, only a power supply to the standby 
tuner 27 is execut cd del i vered without turning on the power 
of the tuner 21, the demodulation section 22, the AV-data 
processing section 23 and the microcomputer 24. This helps 
keep the power consumption of the set-top box 15 to a minimum 
requirement . 

Furthermore, as the start signal AS, there are used 
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the carrier signals CI to C8 within the frequency band except 
the upstream data channel, the downstream data channel, the 
analog broadcasting channel and the digital broadcasting 
channel which are received by the tuner 21. Therefore, without 
affecting an ordinary cable broadcast and interactive 
communication, the start signal AS can be transmitted from 
the head end 10 at an arbitrary time. This makes it possible 
to switch, at an opt ional arbitrary time, a set-top box which 
belongs to any group from the — sleep mode to the — power-on 
mode . 

Moreover, a set-top box can be switched for each group 
from the sleep mode to the power-on mode . Therefore, downstream 
data^ or the like^ can be transmitted at a different time 
for each group. This helps use traffic efficiently in the 
cable network 14. 

Herein, in the above description, a case is mentioned 
where a set-top box which belongs to a specific group is 
switched from the sleep mode to the power-on mode. The number 
of carrier signals is not limited especially to the above 
described example, and thus, various changes can be made. 
Using only a single carrier signal, all the set-top boxes 
which are connected to the cable network 14 may also be switched 
from the sleep mode to the power-on mode. Or, using as many 
carrier signals as individual set-top boxes can be specified, 
the set-top boxes may also be separately switched from the 
sleep mode to the — power-on mode. 
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Next, an example will be described about of an operation 
in which the above described set-top box 15 is switched at 
a designated time from the sleep mode to the power-on mode. 
For example, let's assume a case where the start time is 
set at one-hour intervals during the period of 0 to 24 
o - olook hours , in other words, 24 pieces of start time are 
set. Among the carrier signals CI to C122, five carrier signals 
or 5-bit data are further used. Thereby, 24 pieces of start 
time can be expressed, thus stacking start-time information 
inside of the start signal AS. 

In this case, the head end 10 outputs the eight carrier 
signals CI to C8 as well as the five carrier signals C9 to 
C13 for specifying the start-time information as the start 
signal AS, via the RF synthesis section 13 and the cable 
network 14, to the set-top box 15. BGoidco Also , the carrier 
detection section shown in Fig. 3 is formed by the thirteen 
carrier detection sections which detect the thirteen carrier 
signals CI to C13. The decoder 71 is designed to output the 
power-supply instruction signal DS, only in the case where 
all the digital data Dl to D8 of the eight carrier detection 
sections for specifying a group is at a high level. It is 
also designed to decode the digital data D9 to D13 of the 
remaining five carrier detection sections, and then, output 
the start-time information which expresses the start time 
that is specified according to the digital data D9 to D13. 

At this time, in the set-top box 15, the power supply 
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from the power-source circuit 26 to the tuner 21, the 
demodulation section 22, the AV-data processing section 23 
and the microcomputer 24 is ^fe — a — halt being stopped by the 
power-source control section 25. Only a power supply is being 
delivered^ — execution to the standby tuner 27. Therefore, 
the carrier detection section of the standby tuner 27 detects 
the eight carrier signals CI to C8 and outputs the high-level 
digital data Dl to D8 to the decoder 71. Bcoidco Also , it 
outputs, to the decoder 71, whether or not there are the 
five carrier signals C9 to C13 as the digital data D9 to 
D13. The decoder 71 decodes the high-level digital data Dl 
to D8 and outputs the power-supply instruction signal DS . 
It also outputs the start-time information which is specified 
according to the digital data D9 to D13. For example, if 
the digital data D9 to D13 is "0, 0, 0, 0, 1", the decoder 
71 outputs, to the power-source control section 25, a signal 
which indicates one o'clock as the start-time information. 
If it is "1, 0, 0, 0, 0", it outputs a signal which indicates 
16:00 as the start- time information to the power-source control 
section 2 5. 

The power-source control section 25 receives the 
power-supply instruction signal DS and the start-time 
information. When it refers to an internal clock function 
and recognizes that the current time has become the start-time 
information, it changes the power profile. Then, it stops 
the power supply to the standby tuner 27 from the power-source 
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circuit 26. At the same time, it starts the power supply 
to the tuner 21, the demodulation section 22, the AV-data 
processing section 23 and the microcomputer 24. As a result, 
at the start time which is commanded by the head end 10, 
the set-top box 15 is switched from the — sleep mode to the 
power-on mode. 

Hence, in the above described example, according to 
the start-time information which is included in the received 
start signal AS, a power supply can be executed to the tuner 
21, the demodulation section 22 , the AV-data processing sect ion 
23 and the microcomputer 24. This makes it possible to switch 
at an arbitrary time from the — sleep mode to the — power-on 
mode . 

Herein, the time information is not limited especially 
to the above described example. Instead of the above described 
start-time information, delay-time information may also be 
transmitted which specifies a delay time from the time when 
the start signal AS is received until the time when a power 
supply starts. In that case, after the delay time elapses 
from the time when the start signal AS is received, a power 
supply can be cxccutcd del i vered to the tuner 21, the 
demodulation section 22, the AV-data processing section 23 
and the microcomputer 24. Therefore, at an optional time 
after a start signal is transmitted, switching can be executed 
from the — sleep mode to the — power-on mode. 

Furthermore, if a delay time can be predetermined, 
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a timer which can clock the delay time may also be provided 
beforehand in the standby tuner 27 or the power-source control 
section25. Thereby, a start signal which includes no delay- time 
information is transmitted to start the timer. After the 
delay time passes, switching can be executed from the sleep 
mode to the — power-on mode. 

Moreover, in this embodiment, in the power-on mode, 
after a power supply to the tuner 21_^ or the like is started 
to start each section, the power supply comes to a halt stops 
from the power-source circuit 26 to the standby tuner 27. 
However, a power supply may also be executed to the standby 
tuner 27. In that case, the set-top box 15 can be switched 
from the — power-on mode to the — sleep mode in the following 
way . 

For example, a bit needs to be added which specifies 
a stop signal TS for switching the set-top box 15 from the 
power-on mode to the sleep mode. In order to do that, one 
more carrier signal or 1-bit data is used from among the 
carrier signals CI to C122. Thereby, if such a bit is at 
a high level, the fact that a signal which is transmitted 
from the head end 10 is the stop signal TS can be specified. 
In this case, if the bit is at a low level, the fact that 
a signal which is transmitted from the head end 10 is the 
start signal AS may also be specified. 

First, in addition to the eight carrier signals CI 
to C8 as the stop signal TS, the head end 10 outputs a carrier 
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signal C9 for specifying that such a signal is the stop signal 
TS, via the RF synthesis section 13 and the cable network 
14, to the set-top box 15. At this time, the — power is also 
supplied to the standby tuner 27, so that the standby tuner 
27 can receive the stop signal TS from the head end 10. 

In this case, the carrier detection section shown in 
Fig. 3 is formed by nine carrier detection sections which 
detect the nine carrier signals CI to C9. The decoder 71 
outputs a power-supply stop signal SS, only in the case where 
all the digital data Dl to D8 of the eight carrier detection 
sections for specifying a group i^-are at a high level, -a-s- 
wcll ao and the digital data D9 of the remaining single carrier 
detection section which indicates a stop signal is at a high 
level . 

At this time, in response to the power-supply stop 
signal SS, the power-source control section 25 stops the 
power supply to the tuner 21, the demodulation section 22, 
the AV-data processing section 23 and the microcomputer 24 
from the power-source circuit 26. Then, it continues the 
power supply only to the standby tuner 27. Therefore, the 
set-top box 15 is switched from the power-on mode to the 
sleep mode . 

Hence, if the power is supplied not only to the tuner 
21, the demodulation section 22 , the AV-data processing section 
23 and the microcomputer 24, but also to the standby tuner 
27, by the power-source control section 25, then using a 
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frequency other than the specific frequency which is received 
by the tuner 21, the stop signal TS which is transmitted 
from the head end 10 is received by the standby tuner 27. 
At this time, if the stop signal TS is a stop signal which 
corresponds to the group that the set-top box 15 belongs 
to, the standby tuner 27 outputs the power-supply stop signal 
SS. In response to the power-supply stop signal SS, the 
power-source control section 25 halts the power supply to 
the tuner 21, the demodulation section 22, the AV-data 
processing section 23 and the microcomputer 24. This makes 
it possible to switch the set-top box 15 from the power-on 
mode to the — sleep mode. Therefore, using the head end 10, 
in the middle of the night, the set-top box 15 is switched 
from the sleep mode to the power-on mode. Thereafter, when 
a user forgets to switch the set-top box 15 into the sleep 
mode, or at another such time, the set-top box 15 can be 
automatically switched from the power-on mode to the — sleep 
mode. This prevents the set-top box 15 from wasting [[a]] 
power consumption . 

Herein, as described above , in the case where the set-top 
box 15 is automatically switched from the power-on mode to 
the sleep mode, before it is automatically switched to the 
sleep mode, a display apparatus may also display a confirmation 
image for confirming permission to switch from the power-on 
mode to the sleep mode. In that case, only in the case where 
a user executes a predetermined confirmation operation using 
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the confirmation image, switching is automatically executed 
from the power-on mode to the sleep mode. In this case, while 
a user is viewing a cable broadcast using the set-top box 
15, switching can be prevented from being automatically 
executed to the — sleep mode. 

In addition, the method of specifying a stop signal 
is not limited especially to the above described example, 
and thus, various changes can be made. Unless a start signal 
is uoc used , a bit for specifying a stop signal may also be 
omitted . 

Furthermore, the method of switching from the power-on 
mode to the sleep mode after switching is automatically executed 
from the — sleep mode to the — power-on mode is not limited 
especially to the above described example in which a stop 
signal is used. For example, after a predetermined time elapses 
from the time when switching is executed to the — power-on 
mode , or after the circulation a certain quantity of downstream 
data, the power-source control section 25 may also 
automatically switch from the — power-on mode to the — sleep 
mode . 

Moreover, in each description described above, the 
power of the set-top box 15 is turned on or off. However, 
how to control a power-supply state is not limited especially 
to this example . A power supply may also be gradually increased 
or decreased, so that the power supply can be controlled 
step by step. Or, the power may also be supplied or stopped, 
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one after another, to a predetermined circuit. In this case, 
the power supply can be partially controlled. 

Next, another configuration of the standby tuner shown 
in Fig. 2 will be described. Fig. 6 is a block diagram, showing 
another example of the standby tuner shown in Fig. 2. A standby 
tuner 27a shown in Fig. 6 includes: a plurality of BPFs 41 
to 4k; a switch 81; an amplifier 82; a level detector 83; 
a switch controller 84; and a decoder 85. 

The BPFs 41 to 4k are provided for k-piece carrier 
signals CI to Ck, respectively, which are transmitted from 
the head end 10 as the start signal AS. The BPF 41 allows 
only the carrier signal CI to pass through. The other BPFs 
42 to 4k are also configured in the same way as described 
above, except for the fact that they have a different passing 
band. Hence, they operate in the same way. The switch 81 
is controlled by the switch controller 84. It switches each 
output of the BPFs 41 to 4k and leads each output, one by 
one, to the amplifier 82. The amplifier 82 amplifies each 
output of the BPFs 4 1 to 4 k, one after another , at a predetermined 
amplification factor. If each amplified signal is beyond 
a predetermined level, the level detector 83 outputs the 
detection-result signals Dl to Dk, one by one. 

In addition, in synchronization with switching timing 
of the switch 81, the switch controller 84 outputs, to the 
decoder 85, a BPF specification signal for specifying which 
BPF signal is outputted by the switch 81. According to the 
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BPF specification signal, the decoder 85 successively decodes 
the detection-result signals Dl to Dk which are outputted 
from the level detector 83. If the detection-result signals 
Dl to Dk are the start signal for switching the set-top box 
15 from the sleep mode to the power-on mode, it outputs the 
power-supply instruction signal DS . In contrast, if the 
detection-result signals Dl to Dk are the start signal for 
switching the other set-top boxes from the — sleep mode to 
the — power-on mode, it does not output the power-supply 
instruction signal DS . In this example, the BPFs 41 to 4k 
correspond to an example of the filter means; the switch 
81 and the switch controller 84, an example of the choosing 
means; the amplifier 82 and the level detector 83, an example 
of the wave-detecting means; and the decoder 85, an example 
of the extracting means. 

In this case, the same advantages can be obtained as 
the case where the standby tuner 27 shown in Fig. 3 is used. 
BcsidGo Also , the amplifier 82 and the level detector 83 are 
used in common with the plurality of BPFs 41 to 4k. This 
helps simplify the circuit configuration of the standby tuner 
27a. 

Fig. 7 is a block diagram, showing still another example 
of the standby tuner shown in Fig. 2. A standby tuner 27b 
shown in Fig. 7 includes: a variable BPF 91; an amplifier 
92; a level detector 93; a frequency controller 94; and a 
decoder 95 . 
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The frequency controller 94 successively controls the 
passing frequency band of the variable BPF 91, so that at 
each frequency of the k-piece carrier signals CI to Ck which 
are transmitted from the head end 10 as the start signal 
AS, each carrier signal can pass through, one after another. 
The variable BPF 91 is configured so as to change the passing 
frequency band. It allows only a carrier signal with a frequency 
which is designated in the frequency controller 94 to pass 
through, one by one. The amplifier 92 amplifies the output 
of the variable BPF 91, one after another, at a predetermined 
amplification factor. If each amplified signal is beyond 
a predetermined level, the level detector 93 outputs the 
detection-result signals Dl to Dk, one by one. 

In addition, in synchronization with passing 
frequency-band switching timing of the variable BPF 91, the 
frequency controller 94 outputs, to the decoder 95, a carrier 
specification signal for specifying which carrier signal 
is outputted by the variable BPF 91. According to the carrier 
specification signal, the decoder 95 successively decodes 
the detection-result signals Dl to Dk which are outputted 
from the level detector 93. If the detection-result signals 
Dl to Dk are the start signal for switching the set-top box 
15 from the sleep mode to the p ower-on mode, it outputs the 
power-supply instruction signal DS . In contrast, if the 
detection-result signals Dl to Dk are the start signal for 
switching the other set-top boxes from the — sleep mode to 
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the — power-on mode, it does not output the power-supply 
instruction signal DS . In this example, the variable BPF 
91 corresponds to an example of the variable filter means; 
the frequency controller 94, an example of the controlling 
means; the amplifier 92 and the level detector 93, an example 
of the wave-detecting means; and the decoder 95, an example 
of the extracting means. 

In this case, the same advantages can be obtained as 
the case where the standby tuner 27 shown in Fig. 3 is used. 
Besides, the k-piece carrier signals CI to Ck can be detected 
using the single variable BPF 91, the amplifier 92 and the 
level detector 93. This helps simplify the circuit 
configuration of the standby tuner 27b. 

Herein, in the above described description, an example 
is given using a set-top box for the CATV system in the United 
States. However, the present invention is not limited 
especially to this example. It can be applied, in the same 
way, to a set-top box for a CATV system in another nation, 
such as Japan andEuropean countries . Hence, the same advantages 
can be obtained. 

Furthermore, a TV broadcasting system to which the 
present invention is applied is not limited especially to 
the above described CATV system. It can also be applied to 
a television broadcasting system^ or the like_^_ which transmits 
a ground-wave broadcast, a satellite broadcast, or the like. 
This can also produce the same advantages. 
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Induo trial — App 1 i cab i 1 i t y 

As described so far, according to the present invention, 
the power-supply state of a receiving apparatus is changed 
at an arbitrary time, so that its power consumption can be 
sufficiently reduced. Therefore, it can be suitably used 
for a receiving apparatus which receives a broadcast signal 
from a broadcasting-station apparatus, a display apparatus 
and a television broadcasting system which are provided with 
this receiving apparatus, and the like. 
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Abstract 

At the time of a During s leep mode , a power - source control 
section stops the power supply to a tuner, a demodulation 
section, an AV-data processing section and a microcomputer, 
and execute o de 1 i vers a power supply only to a standby tuner. 
The standby tuner receives a start signal which is transmitted 
from a head end, using a frequency except a specific frequency 
which is received by the tuner, and outputs a power-supply 
instruction signal according to the start signal. The 
power-source control section executes a power supply to the 
tuner, the demodulation section, the AV-data processing 
section and the microcomputer, in response to the power-supply 
instruction signal. 
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